Inhibitory effect of D3 dopamine receptor on migration of vascular smooth muscle cells induced by synergistic effect of angiotensin II and aldosterone.
The abnormal migration of vascular smooth muscle cells (VSMCs) has been implicated to contribute to lesion formation in the adult vasculature. The renin-angiotensin-aldosterone system (RAAS) is intensively involved in the pathogenesis of a variety of cardiovascular diseases. There are increasing pieces of evidence for interactions between RAAS and dopamine receptors. We hypothesize that the D3 receptor has an inhibitory effect on angiotensin II (Ang II)/aldosterone-induced VSMC migration. In this study, embryonic thoracic aortic smooth muscle cells were cultured. VSMC migration was determined by the Boyden chamber and wound healing assays. VSMC migration was increased by Ang II (10(-10)-10(-7) mol/L) in a concentration-dependent manner, but not by aldosterone (10(-10)-10(-7) mol/L), and a synergistic effect of Ang II (10(-10) mol/L)/aldosterone (10(-10)mol/L) was also observed in VSMC migration. The migratory effects of Ang II alone/with aldosterone were attenuated by the activation of D3 receptors (10(-10)-10(-7) mol/L), although a D3 receptor agonist, PD128907, by itself, had no effect on VSMC migration. The inhibitory effect of the D3 receptor on Ang II/ aldosterone-mediated VSMC migration was blocked by the blocker of PKA (14-22 amide, 10(-7) mol/L), indicating that PKA was involved in the signaling pathway. These results indicate that activation of vascular D3 receptors inhibits Ang II/aldosterone-induced VSMC migration through the PKA signal pathway, which may be important in the regulation of vascular remodeling.